Studies on the induction and expression of T cell-mediated immunity. XIV. Antigen-nonspecific oxidation-dependent cellular cytotoxicity (ODCC) mediated by sodium periodate oxidation of cytotoxic T lymphocytes.
Alloimmune murine thymus-derived cytotoxic lymphocytes (CTL) generated in vivo or in vitro are shown to lyse antigen-nonspecific target cells (tumor cells, Con A, and LPS blasts) following treatment of CTL with an oxidizing agent, sodium periodate (NaIO4). It has been shown that NaIO4 oxidizes terminal sialic acid residues of cell surface macromolecules. The presence of reactive aldehyde groups, generated by NaIO4 modification, is required for the expression of antigen-nonspecific cytotoxicity because treatment of modified cells with a reducing agent such as potassium borohydride (KBH4) resulted in the abrogation of cytotoxicity. However, KBH4 treatment of unmodified or NaIO4-modified CTL has no effect on antigen-specific cytotoxicity. The modification of CTL by NaIO4 is sufficient to lead to the formation of lymphocyte-target cell conjugates and lysis of bound targets. Monoclonal antibodies directed against the Lyt-2 antigens of CTL, but not Lyt-1 antigens, in the absence of complement inhibited the nonspecific cytotoxicity resulting from NaIO4 modification of effector lymphocytes. These findings suggest that the mere interaction with or perturbation of appropriate cell surface molecule(s) of effector lymphocytes such as Lyt antigens by receptor-ligand interaction in SCMC or by NaIO4 modification in ODCC may lead to the expression of cytotoxicity. The present studies demonstrate a functional role of surface carbohydrates on CTL in cell-to-cell recognition and interactions. Furthermore, the results suggest that target cell modification is not a requisite for recognition and lysis in an antigen-nonspecific cytotoxic system such as ODCC. However, partial blocking of ODCC by alloantibodies directed against the H-2 of unmodified target cells suggests that NaIO4-modified CTL recognize unrelated target H-2 antigens. The implication of these findings on the molecular mechanism of cell-mediated cytotoxicity is discussed.